IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attorney Docket No.: 40296-0032 



Applicant: Ji Eun JANG 



Confirmation No.: 



Appl. No.: Unassigned 



Examiner: Unassigned 



Filing Date: July 30, 2003 



Art Unit: Unassigned 



Title: 



TEST MODE 



CIRCUIT OF SEMICONDUCTOR MEMORY DEVICE 



CLAIM FOR CONVENTION PRIORITY 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 19 is hereby claimed. In support of this claim, filed herewith is a certified copy of said 
original foreign application: 

Korean Patent Application No. 10-2002-0083354 filed December 24, 2002 




Respectfully submitted, 



Date: July 30. 2003 



HELLER EHRMAN WHITE & 
MCAULIFFE 



Attorney for Applicant 
Registration No. 34,649 
Customer No. 26633 



1666 K Street, N.W., Suite 300 
Washington, DC 20006 



Telephone: (202) 9 1 2-2000 
Facsimile: (202) 912-2020 



tfl % V} ^ ^ M 

KOREAN INTELLECTUAL 
PROPERTY OFFICE 

mm m^s om mm°\ mmmm ssu. 

This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



| s a § 

Application Number 



10-2002-0083354 



m m a m m 

Date of Application 



2002 ^ 121! 24m 
DEC 24, 2002 



Applicant (s) 



21 




Hynix Semiconductor Inc. 



2003 



y 05 19 oj 



1020020083354 



#3 ^*}: 2003/5/20 



[gi^t] 0004 
[XilMSUU 2002.12.24 

H01L 

[^§21 SS] &r£*ll DilSEI §x|2| 01^^ SE US 

[^§2| Snrgsll Test mode circuit of a semiconductor memory device 

OS] ^±i5|At m0IH^£*ll 

[§S!^2E] 1-1998-004569-8 

[£131 0|## 

[ CH £1 oi 3 c ] g-1 998-000649-0 

[£lr?|Se^e!S] 1999-058167-2 
[CHBieil 

0|§S 

[ CH £| oi 3 H ] 9-1 998-000350-5 

1999-054155-9 

[£S2| SES^I] JANG, J i Eun 

[^eiw^emj 740620-2251214 

463-911 

^^Al ^E,^ §Xi§ t^^§5BXI 502-1401 

1^1 KR 

I^XIl ^5lg HI42£2| ^3 0|| 2| & ^51g XII 60^2) ff§ 

Oil 2J& g§!£jA^ S S^tLIQ. CJ|£|ol 
OI^M (PJ) CHBiej 
0135 (°!) 



23-1 



1020020083354 



mX\: 2003/5/20 



20 2 

1 2 

0 >! 
9 & 
427,000 S! 
1. fi^AH- SAI|AH(S=£)_1 



29,000 S 
1,000 §1 
0 2! 
397,000 



23-2 



1020020083354 ^ o^ }: 20 03/5/20 

mm 

tcf^ ti}^) nfl^s] E fl iH 2.1= efl^l^Ei ^ A] 31 

^#4, 5L = ^#.0 jg.«Ei E]|±E £H ^ X\3LO\] 0)^ aflo^al 

^^efli ^Jl§^- EfliB o>o] efl ^f-o- Allfl^ Bfl^e £ c c) 

^ ^cefl^ o].g.^ Efl^E ££ t|iacHl ^^fl ^ H 

£ 5 



23-3 



1020020083354 #3 2003/5/20 

*VE*fl ofls.^ ^|iE SLJEi 3]JL{Test mode circuit of a semiconductor 
memory device} 

£ ^Hfl 7l#ofl ti>S^l ^iEl E]|iE -g^s. 



5- 5tt ^ofl 14^ ^5.5] iE jr] S o} 7 flU_&. U)-Bfvfl 



t3 



£ 6-8- £ 5°fl e|ae s.^ 5). 

£ 8-£- ^°\) te^ll *ll_E.5l e|ae SL= 5)^ofl cfltr 4€- *H 



23-4 



1020020083354 ^ 2003/5/20 

<9> ^ a. tiV^^l u\ ]3 _^ Efl ^ H £J = ^ So|) -g.^ ^o.^_ ^ 

*Ht" ^ (metal line) ^# #<y ^ ^ «VJE^1 nflJE^ ^ 

<10> £ 1^ ^2fl 7 ]^6\] n}^. tiV^^i Bfl^B 2.JEL 5)^.1- uJ-Ej-^ 

<11> Efl^H 5.JEL SjsLif-, Efl^E £ E Ol^Bfl^ ^^^(2)^, Efl^S S. 

— cl^(3)» if-tbcf. 

— 41 -£ ADEX7>^ ^-Eflofl nfEl EfliH ii^Rr Efl^e ^ a]^ TMS 
, 3]iH 3.1= #S TME# #a3*Vc)-. 

<13> ^^Bl]i r)=iv](2)~ o]^])^ aJJts. ADD<0:5>-i: 4^^^>^ z\- Efl^B 3.3 ^ 

^*}7l ^fV ^ = el]i TMADD<0:63>1- #^4. ^H, 647fl^) 

o]Efl^- aJb»*i 7 ] 6 hIeo^ c^ = E ^ a]^- ADD<0:5># 64 Hjeo} 

o^efli TMADD<0:63>7> Al-g-s] ^ oj: ^.4 



<12> 



23-5 



<14> 



<16> 



1020020083354 ^ 20Q ^ /2Q 

sfl^H EH c)-ais|(3)fe Efl^H JE.JE. 43 TMS $ J2.JE ^j- a)Jt 

TME^l °\n ^Eel)i -t]jr TMADDO : 63>°1] nj-sj- 4 Efl^H EH oj-o]^ 

*fl^Rr Bfl^H £2= o].o]eg AjiJj TM<0:63>1- A^Jt}. 

V)^*L 5LJE1 ^l^^-(l)^ 2.- efl*!^ % Ais MRS £ ^£^|i Ajjr ADD<7>1- 

£ - ^ *!Jl TMS» <*]h^ INS*]-, 5L = e^l^Ei ^ a]^ mrs ^ 

efl^ ADD<7>7} o]^Ei INVofl 4«H 4JJL« ^ fe^ ^*H=. ^JMMS NDE 

4, ^^TllolB NDES^ ai^ tiV^A]^ Ell^B i£ #IL Ai^ TME1 . # ^ 

^^(2)^ <^ = efl^ ADD<0:5>* zj-zj- a^l^ «an^# 

INN0-INN54, °lH^i ^llf ADD<0:5> g <y^# INN0~INN5*fl ^*fl aj^ # 
# 2^*H ^ ^ #*Hr ^StIMe^. ND14, fcTflolHl- NDlS^-E-1 a] 
lf * ^ *lJ=3]i A]jr # TMADD<0:63>^- #3*}^ Sl^E^ INl^ 

E|iE £ - ^^( 3 )^, 5.*= Al^ TMS g Efl^H 5LJ= ^JL aij: 

TMEofl <=q*fl *H5q<H, o^^eflA, Ajj: TMADD<0:63>^11 ^ ^ E fl^H ^ o}o] q 



<17> 



<18> 



<20> 



23-6 



<21> 



1020020083354 # ^ o^ }: 20 03/5/20 

-g- Elil S.— <>M Efl ^eHa]^ TM<0:63>^ #3*Rr 647fl^ Efl^H 5L^L o)- 

A ElliS 2-= cfo)efl a]em«-(4)^ VDD4 ^l^tf VSS A><>H 3] 1 <3 

^JI, X)olEofl EflAE £ t= ^ A1J1 TME7> 9j7>£]^ 5t)JE.>; H^l^E] pftQ, Tflol 

E fl-^ S.H ^ ajj- TMS7]- 9l7}$\±: ^l£i NM1 ^ 7lMm°ll 

^ TMADD<0:63> f^H ^Z}^ o]7>£]^ ofl£.i H^l^ NM2£f 

■ H^l^El PM1 £ <fflS.^ H^l^E) NMl^ ^.^o]^ o.^- 

2fl*l(5)l- i^tf. o^H, 2fl^l(5)^ #3 Sfl^l ^Efll- 7 ^H, *KloJ f^AjJ^]. 
<a^^H Sl7}sjfe ^flS] o]^E^ inli, INL21- X^^tj-. 
°14 ^efl 7l^ofl ccj-^ u> £ ^] uji^^ ££L ^^o) jg. 

- 41 3. ADD<7>£] ^Eflofl nj-Hf Efl^B JE.JEL.2] #Efl7> ^^^4. 

<24> ofls- s.^ o]c efl >, a]^ ADD<7>7|- §l-o] efl^ojig, £JEL ^ a]^ TMS7 ]. 

*>o] ^l^ 0 ! Bfl^B SJE.7> ^4. 

<25> ojnfl, t) S ig <H3=5ll>i xjjr TMADD<0:63> sfl^-^ 413:7} *H efl^o] s)^ 

- «fl^fe E A^B 3.2= o>o]ej ^En« (4) ^ Efl ^ B Si = oj-ojEfl ^ a}^ 

<26> trj-^ Sfl^Rr EfliE S]3L7}- Efl^E A^^^o] E |AE f ^ W ^ul^. 



<22> 



23-7 



1020020083354 ^ 2003/5/20 

<27> ojsf ^-o] ^efl 7 ]^o]] ccj.^. tiVi^) Ej|iB ^ Efl ^ B 

2-JEL oH|!4 *i^}7} "lit EKl-i: ^4 |^H^ *M nfl^-cfl, ^ig ^ S ^ 

^ ^^ItII £)<^ ^ jL-§:(cell efficiency)# ^^££^1^ ^-*fl^M ^j^tj-. 

<29> ^-7) -5^# iH^l #£*ll nflae) Efl^E ^ SS^r, 

<30> 5L— $ A]Jr ^ i])^ £ c ^ ^efl^ Aj^l- oj-g-^H 31 2. 

<31 > #7) ElliB *H ^SLsL^B] ^£ ^j^e £ = ^ Al^ofl o^fl 7flo^ 

-EL, ^ <H^31^1 ^lJH-# ^1^-^ E|AE 0>Ol Efl ZL-g-^ ^S}^ Efl^E 

<32> <5f^ ^^efl^ AjJl-i-^ Oj-g-^l-^ 41-7] Efl ^ M S.c c|.SCH ojsfl EflAE 

<33> #7] EfliH SJEL oj-o| ^ m-^r 4^7fl^l Efl^H £.= o}-o] Efl ^ ^o) 



23-8 



1020020083354 #3 2003/5/20 

<34> sl^ g 71 Ef^ g ^o. 

<35> o]t}, ^ 2^-§- %1"3:*H ^^S] ^Al^S. Aj-^j c)-g-J2]. ^-Cf. 

<36> JE 5^r -g- ^^oll 4^ ^2*fl ^25} Efl^H 2.E. SlSf M-E)-u£ «£o] 

<37> Efl^H 2JEL 2]S^r, Bfl^B 22 ^M^f (10)^, <H2Efli ^^(20)^, tflig 

<38> Efl^H 2.— ^H-^(10)fe 2JEL $ AlJ: MRS ^iJlofl ojsfl ^30] o)j= 

31 i *1Jl ADD<7>3] #eH ccfef e|ae £j=§ Efl^n a]J: T MS ^ 

BfliH 22 ^fi. TME1- #^tVcf. 
< 39 > o]c 5fl A =7^(20)^ ^iisfli ^1^1- ADD<0:3>^- c]5I^isH ^ 3l^H 2iEL 

^*}7l ^=7^ 0^1^ US. TMADD<0:15>1- 

<40> Efl^B 2JE1 ^SCi(30)^ EfliB £H ^ ^iJi TMS ^ ^ae Si = a]^ 

TME^l ^«fl ^H^o^ x^^^ <^^efl^ a]^ TMADD<0:15>^1 tt^Ef z}- £ c 0 >ol&fl 

=LW^ #^}^ E fl^H 22 ofo] ej zl^. AjiflA]^ TMDEC<0:15># #^*Vcf. 
<4i> c^^efl^ c]^cl(40)^ ai^s. ADD<4:5>^r i=l^*H aJeh^ Efl^H 

2 oj-o]^ Zlf- ^ofl^ EfliS £ c oj-ojEfl^. ^1^1: ^51^ ^2^ xj 

Jl ADDDEC<0:3>» 



23-9 



1020020083354 ^3 <^ >: 2 003/5/20 

<42> EfliH £J = o>o]Efl AjEHw. (5 o)^ c^ig oln E |A ^ ADDDEC<0 : 3>°fl £]*fl Efli 

— o]-o]Efl zLf- ^eHaIJt TMDEC<0:15>^| £)*fl EfAE s.c of o] efl ^.g. ^ 

*J«Hr 31 ^B 2.^ *I^*Hr 31 ^B S.H. ofol Efl n-i- ^Efl Al^i TM< 

0:63>1- M^-rf. 

<44> S.JE. Cj =7^(30)^ Efl^B 2.= ^ TMS ^ E|AE jntr ^ 

TME^l ^sfl ^M^M, ^iS^ ^ = efli Us. TMADD<0:15><^1 n^-ej- z}- Efl^B 2= <>H E J 
^.f-* -id^Hr Elii 2.S. o>o)e^ nf ^Efl AjjrTMDEC<0:l5># #^*Hf- 167fl o) Efl 

<45> 4 Efl^B 2..E. 6>ojg a^h (31) h VDD4 VSS ^>ol<^l 2)£ 

^5]J1, 7flolH^l] 31 ^B 3.B. f^B *\5L TME7> «y7>£l^ sqai B^*]^El PMll, Tflo] 
S°H 31^B S..E. -M^ TMS7> ^7>Sl^ <aa.i B^l^ NM11 * tIMb^I =7 

^ <H = efl>L AiJ: TMADDO : 15> ^<HH €fl^>^- x\S.y\ 9}7}s]^ ofls.^ B^*l^E-j 
NM12^ ( *\5.di B^l^Bl PMll ^ <as.^ B$*l^ NMll^ ^ =eflo]o) o_ 
*l«Hr Hfl^l(32)# S^tf. o^7H, 2fl*l(32)fe Hfl^l ^Efl^- 7M^, *Rl£q # 

^JL7 r °^^H 9l7}s\$r ^-7fl^ oiwlE-1 INL11, INL12» B^Vcf. 

<46> £7^-£ 5oll BA]^ Efl^B 3-EL o}o] ej] a]eH w.o} ^ = ufn)-^ £^o)cf. 

<47> Eil^B 2-2= °H E J ^^-¥-(50)^ <^ = 3li AiJ: ADDDEC<0:3># °l-g-*H 

31 ^B £.= °>°1 E n Hi- ^d^^S TMDEC<0:15><^1 ^sfl #!»^ 31 ^B B= °}°]*$ nf 



23-10 



1020020083354 <^ >: 2 003/5/20 

#o)]Ai ^*Hf- tfliH S.JE. oM 1 ^ *}i»*Rr Efl^H 5LJEL oj-o] Efl ^ eh a] jr TM<0:63> 

» M*Hr 167112] ^^^-(51)1- Ifi^. 

<48> zj. A d B«a (51) . Efl^B ofolEfl ^ aJeu a] j: TMDEC<0:15> f-HH *fl 

-tlS. ^ i=l^^ ocelli ADDDEC<0:3>« ^4 ^ feel -g-sffe teTflolB 

1- ND21-ND244, ^JE-tIMHS ND21~ND24S.^-B^ #3]^ Aijr=. y^A^ E|iH £ c 

o>olEfl AjEH aj^t TM<0:63>* #^*Rr ^^Ei INV21- INV24* SL^tf. 
<49> o^H, o^ell^ claci(20, 40)fe <£^91 ^S7> A>-g-£|7l nfl.g-ofl o^l 

Aife ZL51 A^]^ ^ ^ Aj^ ^ ^S^t}. 

<so> o]ss). zj-oi £ ^ofl 4= yv^^l Djise] El ] iB S c 5)^0] ^ 

^l* <H^efl^ ^ljL ADD<7>7> «H efl^ojig, Efl^B ^ a]^ ^57}. 

<53> oH > Efl^B 5LJEL t)3.tf(30)°\}*] %*}^ Ell^B S.H 0>0]EJ1 ^c. #vx s}7] 

n ^JELefli a]^ TMADD<0:15> ^l*Hr ^7} *}o] ^])^o] e^e s 

- °>°1^ ^"i- ^ ^ TMDEC<0:15> ^<=H1^ sfl^>fe aij^ ^o] efl^s ^J^- £ 
4. 



<51> 



<52> 



23-11 



1020020083354 ^ 2003/5/20 

<54> Efl^B S.— ofo] Efl *]iMJf(50HH ElliS ^H^# ^ 

i^S^ ^^.efli AiJ: ADDDEC<0:3> ^lS7> *H efl^o] s]^, Efl^e £ 

— °I- 0 1^ ^# >id^j 413: TMDEC<0:15> iMH *M efl^s Sfl#S>-fe- 
#3 ^^(51)7} S^S^ 5^7] nfl£-o{| f EfliS £ £ o>o]ea aij: TM <0:63> # 
°1H ^Rr ^1^7} ^cf. 

<55> 4^ ^fl^fe EfliE St] S7> EfliB E |AEf ^SJ^ 

<57> EflAE Efl^E tL( 60 )i4 ) E fl^H £ c ^^^(70)4, 3)^ 

B 5LEL o>o]Efl ^^^-(80)« if-*Vcf. 
<58> Eflil 5L^L cjsic1(70)*r e|ae £ r= ^ TMS * E]|iB JEJEL -tlJl 

TME°1] 2]sfl ^H^M, ^efli ADD<0:16><H1 ^1 3..= ofo]Efl zL-g-^ 

-id^Rr Ellil S.JEL oj-o] efl zif- #f»4l3: TMDEC<0:15>« #^^cf. 
<59> Efl^H o>o]Efl ^Hflw. (80) - o^l^ a]^ ADD<17:20>^1 <2]*fl E|il £ i= 

°H ^ ^^IJ: TMDEC<0:15><H1 ^*fl e|ae £ t= ^ 

- E fl-S 3.IL o\o}^^, AlEfl^ Efl^e S c oj-o] Efl ^s. aijt TM<0 : 63>«- ^ 



23-12 



1020020083354 ^ <£*} : 2 003/5/20 

o]^ £ol ^-igcq rf= ^A]^ofl 4^. a> E ^ Dj]^ £ 

— £ 5^1 M. M}-^o)l rcj-s. ayt^ e1 )^e S£L s]^o]]a-] 

A}-g-4g c^s.efl^ ^^(20, 40)» o>j7 ; a]^ ADD<0 : 16>7}- 

2.= ^^ic-l (70)^) °tJ ^ £] ^1 , <^JE.efli ^IJL ADD<17:20>7r Efl^B 2.S. ^ 

i»^(80H 3]^ <^£^. n}5M £ 5ofl £ 1^1 i4€- <££*fl ^l2.e] 

BfliB SL^ slsofl cflti]^ o^efli ^^(20, 40)« a>-§-^] ^o>h £)7l 

°1 A oH1^ tf}<2]- ^-Ol, ^ ^Ofl 0]-=. HVE*fl ^Sej 

^ A H^ ^1^1^ -S-^^- o]^- 7$SLsL, ^^7f5}^ ^ W- 
€ ^^^3^ 7l#^ ^*fl Cfo^ ^ cfl^l « « 7 "h7> 7>^ 

^ ^1^*V ^ ^ ^ jl^^o^ ^jo.^ ^ 0>0]: ^ ^ 

^14. 



23-13 



1020020083354 # ^ 2003/5/20 

1] 

- *0<H*H=- 31 -E.— ^ <»0S# #^Hr Bfl^H S-JEL 4o] 

^"71 Eflil o}-oj Efl af^ 4^7fl^ Efl^E oj-o] Efl -ofl^ ^o] 

[^^% 2] 

1 %H1 SH^I, 

3# 4^'^ sj-fe "fl-S-Sq Efl^H S= s]^.. 

[^^^ 3] 



23-14 



1020020083354 # 3 2003/5/20 

#7l EfliB .£.— ^-71 El|iB £ CL ^H^o^j^ a] ^ofl tcj- 

^*H= 4*r^ ^# ^4^-§- 3E#*Rr ^ tiVjE^] nfla^ ^jo} Efl 

iB 5.JEL 

4] 

*fl 3 ^ofl 

#71 Sfl#*Rr #ifl ^Hi!^ Aljrofl g]*H ^H^M #7l ^^j.- AjBHA]^ 

5] 

# *>fe tiV^^l ^flS.e| #*l£] Efl^B a -EL 
6] 

*ll 3 ^ ifl^l ^1] 5 f f f *J-o11 , 



23-15 



1020020083354 ^ o^ >: 2003/5/20 

i^Rr 3* HV£xll nflS-S] #*1<5] EfliE S c 

7] 

Efl^H £E o}o) Efl ^eM^c^, a> 7 ) ^ ol^efli AlJll-^ oj-g-^, AV 
7l E|±E -2-— ^iHC^^ Al^ofl ^AE £ c O >o)^ nf #<>fl 

^^li *Hr ^3.5] E |ae £ c 

A o v 7) ^ ^llft q^^H ^"71 EfliH 3L— t\3.tfg, ^ 

nflS.5] ^<2] SJEL s\S.. 

9] • 

*fl 1 ^ £ *fl 8 *J- ^ %hi $a*H, 

#7] ^ ^]^#^r t^iS^H Efl^e £J = o>o] ^EH^^O_^_ 

^-sfl^ 'tiiM- #^Rr oi-e^ t^sti* d 3E#*>*r ^ m^o S ^ 

^ Ofl5.il] ^-^1^ EflAE £ ^ 



23-16 



1020020083354 



#^ 2003/5/20 



IS. 1] 




ADEX0:5> 



TM00 


TMt)l 




TM02 


— > 


Tttp 


— > 
— > 



TM63 



[E. 2] 



MRS 



ADD<7> 



/ 

>=CX>- 

KTHT? T KIT? 



TME 



INV 



NDE INE 



NDS INS 



23-17 



1020020083354 



2003/5/20 



3] 



ADCX0> 



ADEX5> 



/ 



INV0 



INV5 



IEH> 



TMADD<0> 



ND1 INI 



V pS p TMADD<1> 
NDlINl 



_lOH> 



TMADD<62> 



ND1 INI 



rp-v^mADD^ 

ND1 INI 



23-18 



1020020083354 



#3 <U*>: 2003/5/20 



[S. 4] 




TMADD<63> 



23-19 



1020020083354 



#^ <£*\-: 2003/5/20 



[5. 5] 



ADD<4:5>. 



40 
I 



MRS 
ADEK7> 



10 



TMS 



TME 



TMADEK0 : 15> 



20 

_1_ 



ADIX0:3> 



30 



ADDDEC<0> 



ADDDEC<1> 



ADDDEC<2> 



ADDDEC<3> 



TMDEC00 



TMDEC01 



TMDEC02 



TMDEC15 



50 



TM00 
TM01 
TM02 
TM03 



TM60 
TM61 
TM62 
TM63 



23-20 



1020020083354 



2003/5/20 



[5- 6] 




TMADIX15> 



23-21 



1020020083354 



% a AA- 2003/5/20 



[51 7] 



TMDEC0 



TMDEC15 




23-22 



1020020083354 



#^ 13 *V: 2003/5/20 



IS. 8] 



MRS 
ADD<7> 



60 

_J 



TMS.SETUP. 



TME_EXIT 



ADD<0:16> 



70 



ADD<17> 
ADE*18> 
ADD<19> 
ADIX20> 



TMDEC0 



TMDEC1 



3.1 



TMDEC2 



TMDEC15 



80 



TM02 
TM03 



TM60 
TM61 
TM62 
TM63 



23-23 



